Introduction
Throughout this paper, let T be a time scale, for any a, b ∈ R −∞, ∞ b > a , the interval a, b defined as a, b {t ∈ T | a ≤ t ≤ b}. Analogous notations for open and half-open intervals will also be used in the paper. We also use the notation R c, d to denote the real interval {t ∈ R | c ≤ t ≤ d}. To understand further knowledge about dynamic equations on time scales, the reader may refer to 1-3 for an introduction to the subject.
In this paper, we present results governing the existence of positive solutions to the differential equation on time scales of the form 
We say that u t is a positive solution of BVP 16 . Motivated by the works mentioned above, the purpose of this paper is to tackle semipositone BVP 1.1 and 1.2 . In fact, BVPs appeared in 7-14 can be looked at as special case of BVP 1.1 and 1.2 in this paper. For other related works, we also refer to 17-19 . The paper is outlined as follows. In Section 2, we will present some notations and lemmas which will be used later. In Section 3, by using Krasnoselskii's fixed point theorem in a cone, we offer criteria for the existence of positive solution of BVP 1.1 and 1.2 .
Preliminary
In this section, we offer some notations and lemmas, which will be used in main results. Throughout this paper, we always use the following notations:
0, t ∈ 0, 1 subject to the boundary conditions 1.2 ; C 2 k t, s is the Green's function of the differential equation −u ΔΔ t 0, t ∈ 0, 1 subject to the boundary conditions 
Proof. It is clear that
2.5
From the expression of k t, s , we can easily obtain
Lemma 2.2. Let w t be the solution of BVP
where
and M ∈ R 0, ∞ is a positive constant.
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Proof. For t ≤ s,
2.10
For σ s ≤ t,
2.11
So
By defining w t as w t
Lemma 2.3 see 20 . Let E be a Banach space, and let C ⊂ E be a cone in E. Assume that
Then, T has a fixed point in C ∩ Ω 2 \ Ω 1 .
Main Results
In this section, by using Lemma 2.3, we offer criteria for the existence of positive solution of BVP 1.1 and 1.2 . Let E denote the space of functions
. . , n − 3} be a Banach space with the norm u sup t∈ 0,σ 2 1 |u Δ n−2 t |, and let
It is obvious that C is a cone in B. From u
Throughout the rest of the section, we assume that the set 0, σ 1 is such that
exist and satisfy
In addition, we denote that
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In order to obtain positive solutions of BVP 1.1 and 1.2 , we need to consider the following boundary value problem: and for all i 0, 1, . . . , n − 2,
3.10
Let the operator S : C → B be defined by 
3.11
Lemma 3.1. The operator S maps C into C.
Proof. From Lemma 2.1, we know that for t ∈ 0, σ 2 1 , 
3.14
Hence, S maps C into C. 
3.16
Hence, we get from Lemma 2.1 that for t ∈ 0, σ 2 1 , 
3.17
This shows that S : C → C is continuous. Next, to show complete continuity, we will apply Arzela-Ascoli theorem. Let Ω be a bounded subset of C. Then there exists L > 0 such that for all u ∈ Ω,
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where σ 0 is given in 3.4 . Let
Clearly, we have for t ∈ 0, σ 2 1 ,
and for t, t ∈ 0, σ 2 1 ,
The Arzela-Ascoli theorem guarantees that SΩ is relatively compact, so S : C → C is completely continuous.
Theorem 3.3. Assume that the following conditions hold:
ii there exist R ∈ R cM, ∞ with R / r such that for any u 0 , u 1 , . . . , u n−2 ∈ Γ R :
where σ 0 is given in 3.4 , ξ, ζ are given in 3.5 , η i , i 0, 1, . . . , n − 2 are given in 3.7 , and
3.24
Then BVP 1.1 and 1.2 has a positive solution.
Proof. Without loss of generality, we assume that r < R. Now we seek positive solutions of BVP 3.8 . Let
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For u ∈ ∂Ω 1 ∩ C, it follows from 3.3 that
From i , we obtain that for u ∈ ∂Ω 1 ∩ C,
3.27
Let Ω 2 {u ∈ B : u ≤ R}.
3.29
For u ∈ ∂Ω 2 ∩ C, it follows from Lemma 2.2 and 3.3 that for s ∈ 0, σ 1 ,
3.30
where η i is given in 3.7 and is given in 3.24 .
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Combining Lemma 2.1, 3.3 , and ii with 3.31 , we obtain that for u ∈ ∂Ω 2 ∩ C,
3.32
Therefore, it follows from Lemma 2.3 that BVP 3.8 has a solution u 1 ∈ C such that r ≤ u 1 ≤ R.
Finally, we will prove that u 1 t − w t is a positive solution of BVP 1.1 and 1.2 . Let u t u 1 t − w t , then we have from Lemma 2.2 and 3.3 that for i 0, 1, . . . , n − 2,
3.34
In addition,
3.35
So, u t u 1 t − w t is a positive solution of BVP 1.1 and 1.2 . This completes the proof. 
3.40

